A unique feature of Toll/IL-1 receptor domain-containing adaptor protein is partially responsible for lipopolysaccharide insensitivity in zebrafish with a highly conserved function of MyD88.
MyD88 and Toll/IL-1R domain-containing adaptor protein (TIRAP) are required for the TLR4 response to LPS stimulation in mammals, but the functions of the two adaptors and their involvement in zebrafish insensitivity to LPS remains unknown. We present a functional analysis of zebrafish Myd88 and Tirap and suggest that Myd88 is more important than Tirap for the activation of Tlr-mediated NF-kappaB, which may be a novel mechanism of Myd88-dependent TLR signaling in teleosts. Zebrafish Tirap lacks the phosphatidylinositol 4,5-bisphosphate binding motif required for human TIRAP location and has leucine at position 233 rather than the conserved proline of human TIRAP, as well as 105 additional aa at the N terminus. Overexpression of zebrafish Tirap in HEK293T cells did not activate NF-kappaB and IFN-beta, but slightly activated NF-kappaB in carp leukocyte cells. Zebrafish Myd88 alone strongly induced the activation of NF-kappaB and IFN-beta both in HEK293T and carp leukocyte cells. The function of Myd88 was dependent on its cellular location and the proline in the Toll/IL-1R domain. Although zebrafish Tirap was distributed throughout the cell rather than localized to the cytoplasmic membrane, its impaired ability to activate downstream Tlr molecules was unlikely to be related to its location because chimera TIRAP with a human TIRAP N terminus and membrane-binding domain also did not activate NF-kappaB. However, the mutation of leucine to proline increased the ability of Tirap to activate NF-kappaB. We suggest that the zebrafish Tirap needs a longer N terminus to perform its function and could be partially responsible for the resistance to LPS in zebrafish.